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The paper reviews varioue types of definitions of 
learning dlsafcilltles and presents the specific operational 
definiticn that nas used in a study involving 1,105 a slescents on 
the relationship between learning disability and juvenile 
delinguency. The definition of learning disability is analyMd in 
terms of its principal components, types of approaches used, and 
vairying levels of conceptualization* The fundamental pxesumptions of 
the definiticn are discussed in teras of the variability in theit 
interpretation* The central cause o£ the learning problem is then 
examinedf the focus being placed on the variance in the types of 
areas stressed and the levels of conceptualization used to describe 
the nature of the cause* Various sodes of classification are 
presented and exemplified is different remediational approaches, 
against this tackground, the authors present the operational 
definition that was used in the study on learning disability and 
juvenile delinquency* firstp the conditions under which data 
collection took place are discussed and the test data u^d in the 
study are presented* The paper then attempts to answer a series of 
guestions using the data* Questions are directed toward analyung how 
the leasureoent of the concept worked. Various factor analytic and 
correlation studies are discussed, (Author/SIH) 
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An Operational Definition 
1 

Afesfctact 

This p^pM revlawi ^ttmm ^y^BB of ^ftfiaitiams of; Imvntng disability, and 
presents the ipeciflc optifatit^?m3 defirilclcm that was used in our study on the 
ralvkCiQaahip btt^aen Xeatning disability md Jt. /enile delinquency. 

The deflnitian ok learning dis^iiiliuy is analyzed in terms of its principle 
components, tyt'^i^ of apprasches \is@d^ snd varying levels of conceptualization. 
The iundBmm^l praeui^ctons of the definition are discussed in teras of the 
variafci3iftY Xa their intiifpretation. The e;entrs: cause of the learning problem 
3 ? th^n aaamlued, the focus being pXiced on the variance in the types of areas 
itrtissed aM the lev^els of sonc-^ptuali^ation used to describe the nature of the 
causa. Various modes of classification are presented and eTOtiiplified in 
different rem^diational approaches* Against this backgroundj we present the 
operational definition that was used in the study on learning disability and 
juvenile delinquency. Firsts the conditions under which data collection took 
place are discussed and the test data iised in the study are presented* The 
paper then attempts to answer a series of questions using these data* These 
questions are directed toward analyzing how the measurement c.f the concept 
worked. Various factor analytic and correlation studies are discussed* 
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ASL Operational Definitiom of Learning Disability and its 
Application Co a Study of Juvenile Dallnquents 

This report covers, a series of analysea that ware eonducted as part of a 
largar study directed toward understanding the possible link between learning 
disabilities and Juvanile delinquency* To place the report in context, a 
review of the nature and purpose of the major study Is in order- 
Under a grant from the Office of Juvenile Justice and Delinquency 
Prevention of the Law Enforcement Assistance Agency* the Association for 
Children with Learning Disabilities and the Institute for LaWs Business* and 
Social Research undertook to deterMne the relative prevalence of learning 
disabilities in D^o sas^iles of 12- to 15*year--old boys = those whose cases had 
been adjudicated and those whose cases did not contain court records.^ The 
project also Involved providing remedial acadeMc treatment for a subsai^le of 
boys whose cases had been adjudicated and who were datermlned to be delinquent* 
This sas^le was later axpandad to include both boys and girls from 12 to 16 
years old* 

The Institute for Law^ Business ^ and Social Research subsaquently 
contracted with Educational Jesting Service to conduct psychoeducational 
diagnosis through pratestlng of the youth in the study* This activity included 
the random assignments to remdiation and control groups of all youth whose 
cases had been adjudicated and who were classified as learning disabled* An 
interim posttest was also adolnisterad to all remdiatlon and control youth who 
participated In the study longer than one year, and final posttests ware 
administered to all ;routh who completed a substantial portion of the remedia** 
tion program. Youth who were assigned to the control group received a final 
posttest at approsgimately the sa^ time* 
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The youth wera diapiostically assessed at three locations i Baltimore, 
Indianapolis j and Phoenix. The determination of learning disabilities was 
based primarily upon the presence of pronounced discrepancies In performnce on 
ability and achiavement tests ^ supported by observations of behaviors thought 
to be associated with learning disabilities and by unusual error rates oa a 
test of visual motor Integration, The obaervatlons took place only during the 
testing period, which was appro.rimately 3 1/2 hours long* 

Three major concerns were addressed by the analyses i C : ^aquacy of the 
testi for the purpose intended, the utility of the operational definition 
as a reasonable reflection of the presence of learning disabilities , and the 
effects of changes In the definition on the relative prevalence of learning 
disabilities in the two sables* 

The analyses presented In this report were based on a total sanple of 
Is 701 youths* The total saB^le was subdivided according to the requirements of 
each analysis* 

In general, the Investigation undertaken by the authors demonstrated that 
the tests were adequate for applying the definition in these sables* Although 
the data were not sufficient to unastol^ously rule out certain competing 
hypotheses j the definition itself appeared to be a reasonable and useful 
interim definition that could be unlforxaly and systematically applied. Changes 
In prevalence estimates occurred with changes In the specifications of the 
decision cules* Changes In preTOlence were largest when the nile changes 
involved ability level, but significant differences In prevalence between the 
public-school sa^le and ths adjudicated delinquent saopla remained after the 
changes were sade« 
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ion of learning disabilities 



will be reviewed. 

"Hie Problem of Pefinitlon 

Ihe general diagnostic Ir al "le ning disability" is applied to a wide 
range of disorders. Typically , uhe definition of the term is a function of 
the clinical or research concerns and orientation of the investigator* Even 
when theoretical agreement Is p resent ^ changes In definitions are adopted more 
readily by some investigators than by others In the Interest of clinical 
dia^oses and treatments or for use by govemaental funding agencies (Johnson 
and Horas^s 1977)* Lack of consensus is further co^ounded by the fact that 
the learning disability syndroM is not eKamined strictly within the boundaries 
of a single profession or discipline. 

Although a number of disciplines have influenced the definition of 
learalng disability * the demnd for a functional definition has led to a 
general, if not unanimous, acceptance of a number of key elements* The 
basic concept of learning disability, as presented by the majority of the 
investigators. Includes two fundaTOntal conditions i (1) the existence of a 
learning problem^ and (2) intellectual, physical, and emotional Integrity. 

Although there is general agreement among investigators as to the meaning 
of the term "learning problem," some variability in interpretation does eKlst* 
Host commonly $ the term refers to acadei^c achievement in arithmetic » spellings 
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writings and language, in addition to reading (Murray, 1976). The Carm 
"learniai problem" is also Interpreted, at times, to mean a difficulty not only 
in laaming academic subjects but also in acquiring any skills that should 
normally develop from daily functioning In the environment ( Valet t, 1969)* 
Although this type of definition ts aeceptable to some, most definitions in 
current use either state or is^ly that a problem may ba labeled as one of 
laaming disability only if it is relevant to educational development and 
performance* 



The second most universally acceptable condition used for defining 

learning disability applies to the cause of the learning problem^ Host 

definitions of learning disabilities state the causes of the learning problem 

which are to be Included in the learnlag--dlsabilities category. According to 

Wepman, for exa^le, a learning disability refers to "those children of any age 

who demonstrate a substantial deficiency In a particular aspect of academic 

achleveMnt because of perceptual or pereeptual^otor handicap regardless of 

etiology or other cont:^ibutlng factors" (Wepman et* al., as reported In Hurray, 

.976, p. 5). Several other definitions are more specific la their statement of 

Inclusive and exclusive causes* For eKatople, according to the Congressional 

definition as recommended by the National Advisory Coflmilttee on Handicapped 

Children (1968), 

Children with special learning disabilities exhibit a 
disorder in one or more of the basic psychological processes 
involved in understanding or In using spoken or written 
lan^age. These may be manifested In disorders of listenings 
thlnktog, talking, reading, writing, spelling or arithmetic- 
They Include conditions which have been referred to as 
perceptual handicaps ^ brain Injury » minimal brain dyif unction, 
dyslexia, developmental aphasia, etc. > They do not Include 
leaning problem which are primarily due to visual, hearings 
or motor handicaps, to mental retardation, emotional 
disturbance, or to en^ronmental disadvantage. (Lerner, 1976, 
p» 9 1 Knights and Bakkeri 1975, p, 20) 
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Thus, there exists a standard assumption of physicals intellectual , gnd 
eTOtlonal integrttj of the leairning disabled child. 

Not all InvestigatorSf however, adhere to the general principle of 
physicalj intellectual, and emotional integrity. Perhaps the condition of 
physical integrity is the most acceptable one^ particularly since different 
remedial techniques are usually required for individuals for whom the primary 
causa of a learning problem is a physical handicap. 

Although the oajorlty of authorities do exclude individuals with an 
Intellectual handicap as well, a substantial number of workers feel that mar^ 
childrfc^ who need additional attention are excluded by this definition and they 
argue for the Inclusion of the mentally retarded (Johnson and Horasky^ 1977)* 
The mentally retarded are those "whose Intellectual functioning is Is^alred 
across a broad spectrum of copiitlve categories resulting Is subaverage 
general Intelligence (Heler, 1976, p. 11). The learning dlsabi^d, on the other 
hand, are Individuals with specific intellectual deficits In one or a few 
areas, accompanied by average or above average functioning In rost cognitive 
areas • 

Many professionals feel that Individuals with a lack of learning 
opportunity should also be included in the leamlng*dlsabilitles category, 
thereby increasing their chances for learning. They are frequently excluded 
from the definition, however, because the source of the learalng problem lies 
in the environment rather than in a certain dysfunction within the child. 

The emotionally disturbedj while generally not included in the definition, 
are considered to be learning disabled by some Investigators since emotional 
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dlsturbanee interferea with the learaing process (Hyars and Hamill, 1969). 
Its inclusion in the learnings-disabilities category may be prom tad by the fact 
that it may be difficult to determine whether the primary cause of tha learning 
problem is the emotional disturbance or an lE^airment in tha learning process, 
since tha latter is fraquantly acco^aniad by the former (Silver, 1974) • 

By axcluding thesa main categorias ^ - emotionally disturbeds intel- 
lectually and physically handicapped, and culcurall^ deprived, as well as 
children with low motivation — investigators are left with a somewhat narrowar 
definition of the central cause of the learning problem: deficit in the 
learning process, is the form of dyslaxla, aphasia, or any other Impairment 
in the cognitive area. Evan within this type of definition^ however. Invest-* 
igators vary greatly In the e^hasis they place on different "problem areas" 
and tha approaches they use as a result of their particular conceptualisation. 

Variance in the types of "problem areas" stressad is the first area of 
disagraement* Some definitions emphasise naurologlcal In^airmant as the cause 
of the learning problem (Johnson and Myklebust 1967). Host Invastigators, 
however, msraly assume or i^ly a neuroloilcal iE^airment, since Its existance 
is rather difficult to showi and it Is often felt that the consequences of such 
.mpairmenc may raquira reTOdial treatment, but the l^alrmant itself is not the 
focus of treatment. Other definitions focus on TOtor or pareeptual^otor 
deficits as tha priMry cause of the problem. For exaB^lej Kephart (1971) 
believes that the perceptual-motor skill of being able to match visual input 
with motor experience is a necessary' component of the learning process. Still 
others stress the visual or the auditory mode as the Min culprit of the 
learning deficiency. Finally, soma investigators do not focus m any one 
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particular area. Valett (1969), for exa^le, defines learning disabilities 
in comneetlon with any one or more of six discriainable areas i gross mocor 
developoent, sensory-motor integration, perceptual motor skills, language 
development, conceptual skills, and social skills. 

In addition to the types of "problem areas," another i^ortant area of 
differentiation among the definitions is the kind of conceptualization^that 
is, classification of the types of concepts used to describe the nature of 
learning disabilities. These concepts are basically exet^lified by one of 
three modes of classlf icatlont morphological, hierarchical (or developmental), 
and operational (Guilford, 1967)* The first type, morphological, refers to a 
cross-^classlf ication of phenomna in intersecting categories where the areas of 
skin considered necessary for perfornsnce are not related in some type of 
hierarchy or sequence- 

The hierarchical types of classification are davelopmental in nature ^ 
more complex behaviors developing out of less co^lex behaviors and are most 
frequently used in the approaches focusing on motor development • According to 
these app roaches j the inability to produce norml behaviors is caused by an 
inadequate establishment of neurological development at one of the sequential 
stages (Doman and DelacatOj as reported in Ltmar, 1976) • 

Finally, the operational type of approach ■'conceives of events in teras of 
interconnected series of transmissions of information*" (Guilford, ; p. 48) 

The emphasis here is placed on the Input, integration and production of 
information* Kirk's approach to the definition of learning disabilities is an 
example of an operational type of eategorization. Three major processes art 
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assumad in thii model; the reception of information or symbolic data, 
association of matarialSs and produGtion of the information (Kirk and Kirkj 
1971)* The functioning of these procssses is axamined within the main sensory 
modes ™ visual, auditocyi and motor. Several other models use a similar 
approach* (See Slingerland and Sansara, 1970, and MalcomesluSt 1967,) 

The various ways of classifying learning disabilities, as represented by 
these approaches, can serve the purpose of identifying causes with the intent 
of undertaking remedial treatment or of merely Identifying the nature of the 
disabilities* 

In the present study, the definition of learning disabilities was 
written for the purpose of identifying the general nature of the disabilities 
and focused on reception, assoclatlonj and production of information. An 
attaint was made to include the general cognitive areas related to academic 
underachievement , and eKclude the problem of mental retardation, emotional 
disturbance and physical handicap. Inherent in the notion of a learning 
problem, coupled with emotional, physical, and intellectual integrity, is the 
idea of discrepancy between the state of the learning problem and the level of 
ability in other cognitive areas. More specifically^ learning disabilities 
were characteriied by pronounced intrapersonal differences in ability to 
perform a variety of verbal, quantitative, and manipulation tasks because there 
was an internal Interference with the process of receiving information, using 
it in cognition processes, or comaunieating the results of cognition* The 
specific rules for identifying the learning disabled will be presented and 
discussed In the following sectioni 
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The Study Proceduras 

Idaally, under the ciraumstance of an ambiguous definition one should 
collect from a representative sample data that are descriptive of several 
plauiible definitions , apply construct -'validity analyses to these data, and 
from these results determine the definitions best supported e^lrleally. 
Then a new set of data should be collected from a new sample to determiDe 
prevalence rates and provide remcidial recomendation* The time and resources 
available for this Study did not pemit such an approach. Therefore^ an ^ 
priori definition, based upon profile discrepancy in achievement and ability^ 
was used to select a meaauretnent package that was used to collect data to 
determine the prevalence of learning disabilities In terro of this definition. 
Subsequent analysis of the data that were collected was expected to provide 
the opportunity for refining the definition emplrlcallys thus adding to the 
accumulated knowledge about learning disabilities and, if resources permitted, 
making it possible to reanalyze the collected protocols for revision of the 
incidence estimates. 

The tests used to provide the data for application of the operational 
definition are listed under '*Diagnostic Tests" in Figure I. They are tests 
of ability, reading, arithmetic and vlsual-^motor integration. Data from these 
tests were supported as appropriate in the application of the definition by the 
observations listed under the heading, "Observations." In addition to the data 
collected for dia^oais, the group of tests labeled "Factor Marker Tests" in 
Figure 1 were administered for the purpose of providing data to evaluate the 
operation of the diagnostic tests In the study sables. 
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Dlagmoscla tmsts 

The Weehileif InMlligetice Seal© fo^ Childraii~Rav±aed 
Woadeagk Raadifig Hastary Taat 
Kaymth DiagnQStie Arlthmatlc Tait 
fha Bandaf Visual Hoter Gestalc tmrnt 

Factor Marker Taiti 

Hlddan Fl^^as tast 
Chlldram's Embedded Figures fast 
Nuaber Cofl^arlsom Test 
Hlddan Patterns 

Swinton^Wapmn Visual Orientation Test 
Thurstone Flags 

Observations 

WliC-R 

Behavioral Observations 

The operational daflnltlon was expreased as a decision rule In the 
following sequence of decision polntsi (Hereafter, In discussion of the 
decision rule learning dlaabllltles will be referred to as LD,) 

1) A difference or discrepancy of 10 score points (11 when AC 
la collared with AF) within the three Wltkln factors counted 
as 1 discrepancy toward the LD/non-LP decision* Only one 
discrepancy was counted from this source* 

2) A difference of 15 score points between the raading and math 
counted as 1 discrepancy toward an LD decision* 

3) A discrepancy of 10 score points between the reading score 
and any Wltkln score counted as 1 toward an LD decision* 
Only one readlng/Witkin discrepancy was counted* 

4) A discrepancy of 15 score points between the math score and 
any Wltkln score counted as I toward the decision* Only one 
math/ Wltkln discrepancy was counted* 

3) If three discrnpancles were accumulated according to these 
nleSf the case was classified as LD* 
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satij and if any om of ths foUowini conditioni was also 
pressntg Cha eass was classlfiad as LDi 

a« A Bsmdar seort of chrae or mare 

Pronouncad eharaetaristiM (a aeore of 1) in 

thm WISG^E dbisrvatlons on two or more eases 

Qw Thrse or mora oceaslonally observad 

ahara«ariatlcs (m soora of Z) In tha WISC-E 
obsarvatioiis 

d» Thret or aors (a seora of I) pronounaad 

aharaetaristias la tha bahavioral obsarvations 

7) If only ana proflla dlscrapangy was prasant, and thara was a 
saora of thraa or mtm on tha Bandar and tha prasanca of two 
or mora pronounaad bahavioral eharaetarlstlosi tha aasa was 
class if lad LP# 

2 

i) If no dlscrapanalas wara prasant but aehlavamant T-scoras 
of 40 or lass and oeaaslonal or pronounoad charaatarlstlci 
in bshavioral obiarvatlons of dlffloulty in following oral 
dlractlons of gross or fina motor dlffleultyt of dlffieulty 
In oral tiqprassloni of dlstraot-abllity > and at least one 
scora of 1 or 2 In tha WISC-'R parformanoe obsarvatlons ware 
prasant » and tha WISC-R Full Saala soora was at least 33, 
the oase was classified LD. 

9) Ail other cases ware class if lad as non-I^. 

10) All casas classlflad as LD wara reviewed for tha prasanca of 
reading and math T-scoras of 50 or greater or WISC-R Full 
Scale T-scotas of 28 or lass. These eases were reclassified 
as non*LD» 



This decision rule was prepared to operationallEa a construct of LD that 
presumed a breakdown in the chain of events beginning with reception and 
procaading through association to production. Tha decision rule was not used 
In an attest to Idantlfy the point of breakdown but rather to look for a 
constellation of synptpss from which to infer that tha breakdown had occurred, 
for this study, ralativiily unsuccassful parformance in tha school aubjacts of 
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reading and mrithmmtic was a major syi^tom* Therefore, ths daeisisn rule 
included a prevision for aKeluding youth with adequata academie parforaanca for 
thair age from clasiif ieatlan as LD# Inadaquata performnea was not| howavar, 
consldared iuffieiant in and of itialf to clan if y youtha ai LD, The Idta of 
discrapaney batwean som indieator of aeadaale parforDsanaa and some other 
indicator of presumably related perfortnance wasj therefore , included to aid in 
determining the preienae or absence of LDs 

In addition, e^dence of two other types was considered. The types of 
evidence were a test of visual'^otor integration and observations of both 
specific test taking and of general behavior characteristics that might be 
indicative of a breakdown in the chain of information processing. The 
remaining decision points through step 8 were included to reduce the likelihood 
of overlooking youth whose inf ormation^rocesslng problera might be obscured by 
the specific Cask of testing and to do so In a mamer that required substantial 
evidence before a decision was reached* The final decision point was included 
as a part of the consideration of academic achievement and also served to 
prevent the classification of youth as LD when a more appropriate diagnosis 
might be mental retardation* 

A word about the Mmgnltuda ,of the discrepancies required by the rule 
might be appropriate at this point* In each case, the width of the discrepancy 
was established statistically as a first requirement and then expanded , if 
necessary* to represent an approximate two-year difference in performnce of 
the norm groups as reported by the test publishers* To calculate the standard 
errors for statistically signlf leant differences, the published reliability 
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and/ar standard mttotm w©re all© usad. Each dlsMapaucy was raqulred to at 
least aqual 1*96 tlmas the atandatd mwvQt of a dlffarenee bttwtan the two 
testa # Tha dlserepaneles requlfad by the deoision points in the rule were each 
estahlishad by this process- (For more detailed diseussionp see Barrows, T*i*, 
Canpbellt F.B*, Slaughter, B,4*p and Trainor, M.L,, 1977.) 

One final point on the decision rule may be inf ornative. There were ch^ee 
part soores reported for eaah youth from the WliC-^R. It was possible that mm 
deviant score on the WISC-R and one such seore en one of tht aohievematitt teits 
could elaaaify a youth, as LD If all possible pairs of scores were eligible for 
inclusion in the decision- In order to reduce the reliance of the decision on 
any one test, restrieiton was placed on the flunber of discrepancies acceptable 
from the WISC-R alone- That restriction was applied In the first decision 
point of the operational definition - 

A aeries of questions were examined in light of these data and addressed 
as co^letely as the data would allow- The questions wntB the followlngi 

1) Do the selected neasures operate the saM In the iafl^les 
identified for this study as they dp in other samples, 
particularly the norming sai^les? 

2) Does the theoretical factor structure that was used to 
provide data for applying the deflnleioa occur in both the 
juvenile-delinquent and public-school m^w^lml 

3) Does the selected definition work substmntially the same 
in the public-school and Juvenile-dellnqueiit sa^le? 

4) Is there substantial agreement concerning LD designation 
among alterative sets of indicators? 

5) Are there alternative phenomena that plausibly can be 
accounting for the trait that the definition is presumably 
detecting? 

6) How does the resulting LD prevalence estimate change in 
relation to changes in the operational definition? 
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We now tura co considaratlon of these qumstirag in light of the available 

data* 

The Study Results 

Do the seleeted measures operate similarly in the sagple identified 
for this study as thev do in other lamles, partieularly the nonnin^ 
saTOles ? 

A direct eomparisan of means and distributions is not appropriate 
because the sai^le to whom the teats were adMnistered was not, by design^ 
representative of the normal population. Specifically, an attempt was made to 
ellMnate the lower end of the continuum through screening out previously 
diagnosed mentally retarded youth* At the upper end, a maximum was established 
that eliminated youth whose achleyement was average or better* Therefore^ the 
functionallsm of the test was examined In term of the inteirity of the test 
factors* The method used for this examination was a confirmatory factor 
analysis, conducted In several steps. As used iSL this stu^, a eonflrmato^ 
factor analysis consists of examining the data to ascertain whether the 
expected factors emerge, in terms of factor structure* Briefly, a factor was 
considered Interpretable if at least two variables had their mjor loadings 
on the factori If the eigenvalue was equal to or greater than the average 
comunalityi and under the condition that the first requirement was met and the 
Im^est sum of squared loadings of the rotated factors was not less than the 
average comunallty* 

We began with a consideration of the total group and then broke it down 
into the public*school and juvenile-delinquent aasples. (The specific results. 
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along with thm appropriate tablei and Gorralatlon natricei, are provided in 
the original report, "Psyehoeduaational Learning Disabled Youth, Validation 
Analyiiit" Ca^ball k VarvariVp Oct, 1979 •) 

The firit atep in the analyals of the i^orkings of the tests In the total 
la^le in aontraat to the norffiing population concerns the WISC^R (Weschler, 
1974). The number of cases was l,105«**all youth for whom test scores were 
available. The subtests comprising the Verbal factor are InforMtiong 
Similarities, Arithmetic» Vocabulary and Co^rehenelon* The Performance factor 
conaiated of Picture Arrangemeatg Picture Coa^letion, Block Deiign, Object 
Assembly, and Coding. Although each aubteitt had its major loading on the 
eKpected factor, there were other probably significant loadings for each 
variable on the other factor. The ragulta observable from the available data 
are consistent with a suppoiitlon that the WISC-R worked similarly in the 
nom^ng sai^le and the total sa^le used In this study. The public-school and 
juvenile^elinquent sables produced very similar results* 

We could locate no independent factor analytic studies suitable for 
con^arison for the Woodcock Reading Mastery Test and only one study, which used 
an educable mentally retarded group. Is reported for the KeyMth (Gonnally, 
et* al. 1976). However, because both tests were developed using the sample- 
free item characteristic curve theory of Rasch (Wright * 1967) the use of these 
tests In the present saj^le was net expected to cause problem* The procedures 
used by the authors of these two tests to acco^llsh the appropriate selection 
of items are detailed in the respective test manuals (Woodcock, 1973| Gonnally, 
Naehtman, and Pritehett, 1976). 
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Nevaifthtl^as, an exaailnation of the agans and standard daviationi for 
possibla flofif Qt Millng effects was appropriate. A celling effect would be 
present if substantial numbers of the youth obtained the hiihest scores, while 
a floor tffect would be present if substantial numbers of youth obtained raw 
scores which converted to the lowest scale score or obtained a score of lero. 
In both teats it was found that there was ainple celling to deMnstrate ability 
and room for a full standard deviation below the Man before the floor was 
reached. Thus, the appropriateness of the use of these two tests was 
supported* 

2* Does the theoretieal factor structure that was used to provide data 
Jor applying the definition occur in bath the juvenile delinquent 
and public school samples ? 
For this study s the WISC-'R was Interpreted using three scores derived from 
combining the subtests into three factors rather than the usual two factors* 

These factors were studied by Wltkln and his associates (Witkln, et. al., 
1974), among others, and were used in this study because it was found In 
preliminary analysis that more Information In the form of unique variance was 
usable in the search for discrepancies when the WISC-E was scored in this 
manner* (For further discussion, see Cai^bell and Tralnor, 1978.) 

In sur^fflary, w@ found that the differences between the escpected factor 
structure and that found in the data from the sables tested In this study were 
only tVo~a coisplexlty on the Coding subtest and the addition of the Picture 
Arrsageaent subtest to the Analytic Functioning factor. The remaining eight 
subtests loaded as ejected. More liiportantly, there were no differences in 
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loading that were judged to be meaningful between the publie^school and 
juvmnile-dslinquent aai^ les « The Pleture Arrangement and Coding sub taati 
behaved approximately the lame in both groups* Therefore, the working of the 
WiaC-R in these groups was Judgad to be appropriate for the eo^arlsons that 
wara to ba oade» 

A second aaalytls was deslgaad and eonduoted to further evaluate the 
consiatency of the operation of the tests In the study sanplas In co^ariaon 
with other sables. 

It was predicted that similar patterna would emerga In the population of 
this study* Spaolf leally ^ the faotor struoture was pradicted aa followsi 

Figure II 

Diagnostie Teit Faetora Marker Tasti 

Analytic functioning Hidden fatterna 

Block Design Children's Embedded Figures 
Picture Collation 
Object Assembly 

Attentlon/Conoentration Number Co^arisons 

Digit Span Identical Pictures 

Arlthmatic 
Coding 

Bender^estalt Thurstone Flags 

Taat of Memory for Visual 
Orientation 

It was not considered naeeisary to examine the Verbal Cot^rehension marker- 
factor relationships because this factor had been found in more than 125 
studies (Ekstroms E*B,, French* J, and Harman, H,H,, 1976) • 

To evaluate the fit of the data to the expected structure in this 
analysis i a factor extension analyiis was used. 



ERIC ^ 



An Operational Deflnltiott 
19 



For ths 18 varlablei eonsidarad (11 W1SC*R subtests , Betidar, and 6 marker 
teste )s tha faator stTOctures were substantially the BSLwm in thm public-iehool 
and Juvenile*dslinqusQt salvias* 

In the factor axtension analysis (markar tests), the eofflparabillty was 
somewhat less well defined- Of the 18 possible loadings (three factors times 
s±K variables) 15 were co^arable by our criterion- 

fhese results suggesc that the tests produced ge^^erally coi^arable results 
in these sao^les as coiqiared with norming sax^leSp where data were available , 
and with the sauries measured in other studies « They also suggest that the 
factor structure that was used in the decision rule was verified in the 
samples* the appropriateness of the use of these tests is, therefore^ 
supported* 

An eKploratory factor analysis was also run to provide additional under* 
standing of the measurement phenomena encountered in this study* 

fhe mtrix f variables for this analysis involved^ with one exception, 

all those used in datersdnlng the assi^ment of each youth to a learning" 

3 

disability or non-learnlng-^isablllty category* The decision criteria for 
factor interpretation remained the same in this analysis as these used for the 
confirmtory analysis reported in the preceding pages. 

The Verbal Gonprehension, Analytic Functioning* and Attention/Concentra- 
tion factors again occurred both public-school and juvenile^elinquent 
sables- The Woodcock and Keyiath both loaded priMrily on the Attention/ 
Concentration factor , and the Woodcock also showed a substantial loading on the 
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Vmrbal Go^rahtttsiom Factor- The obsasrvatloms distributed themielves between 
two faators with th© iame appifoxlMte itructur© obssr^ad to thm total group* 

Tht major Qontrlbutioa of this analysia wai a further comflraatlon of tha 
gaMral comparability of tha procsdurai In both laaplaa, aa doaumantad by tha 
limllarity of tha factor structura. 

3* Doaa tha Bmlmatmd daiin itjon work iubstantially tha sama la tha 
^ubiia^school and iuvanlla^eliaquant aamolas ? 

Diffarancai in the oparatlon of tha dafinitlon could occur through 
diffarancaa in data as a result of tha validity of the tasts or differaacei 
in tha contribution of the variablas to the dacliion- 

Tha daclslon rules that operatlonalizad the dafinitlon wara designed to 
allow more than one set of synqptoms to be considered* Therefore^ differences 
could be expected in the reasons for class if Icatlon acrass the sables* Wa 
considered tha contribution of each var labia by aisumlng a liaaar nujdal and 
compuning a multiple regrasslan of the TOrlables on the LD/noa-LD daclslon for 
the two saa^las — public school and adjudicated dallnquaat* The Mgaituda of 
the ttiltlpla Rs was axpected to be very slmllarp and the beta waighta for each 
variable were also aispacted to be reasonably close for both sables* 

Tha obtalnad multiple corralatlons were Idaatical within rounding error'*- 
0«55 for the public-school aai^la and 0.55 for the juvenlle'^aliaqueatt sa^le. 
Four variables had significant beta weights la both sauries* Thay were tha 
Picture Coi^letlOT, Block Daslgnp and Object Assembly subtasts of tha WISC-R, 
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and tha Kaymath Dia|nostic AElthmstle teit. Another variable havln| a 
sl^if leant beta weight for the public-school aa^le was the Woodaoak Reading 
Mastery tmit* The Beadsr Motor Gestalt test also attained a significant value 
in the juvenlle*dellnquent group* 

Thus, the finding from the linear model Is consistent with the working 
of the definition. It further suggests a possible avenue for exploration of 
those facets of learning disability that may be related to adjudication, 
specifically, the consideration of the role of reading in the non^adjudicated 
sa^le versus the role of visual motor Integration in the adjudleated sample* 

4* Is there substantial agreement concerning LP designation among 
alternative sets__o^_ Indicators ? 

A further kind of analysis that tests the constmet of learning dis* 
abilities as used In this study was directed toward this question. The data 
for this analysis consisted of observations. The observed behaviors were as 

follows I 

• Difficulty following oral directions 

• Low frustration tolerance — early onset of fidgeting, 
ina 1 1 ent iveness 

• Guarded response style may be withdrawal, hostile response, 
evasive response 

• Repeated verballEation rf Inability to learn 

• Gross motor difficulty — unusual awkwardness 

• line motor difficulty difficulty with handling pencil or 
sis^lar tasks 

• Continuous rocking, tapping, drii^^ng 

• Difficulty to oral expression — disjunctive sentences, 
inconsistent grammatical errors, long latency for coomon words 

• Distractabllity 
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It was hypothesized that thmmm bshavipM would be noted oore fwquently among 
the LD caiass as dsflnad by tait disarapancies* than among non-LD eases. Also 
a a cere on the Bender Motor Gestalt test of 3 or more wai e%peet€d to be noted 
more frequently in the LD group than in the aon-LD group* Two arrays of data 
were specified to reflect LD sy^toms other than test discrepancy resulti- One 
required at least 2 positive observations if a Bender score of 3 or greater 
were present (condition a) and the other at least 3 if the Bender score was 2 
or lass (condition b) * 

The relativa frequaney of condition a was observed to be slpilf icantly 

2 

highar in tha LD group than In tha non-LD group (I - 11*92, df ■ 1) at a 

probability lavel of 0*001. For condition b, however p the relativa frequencies 

are not si^lflcantly different at a generally accepted leval of slgniflcanca 
2 

(X ■ 2*91, df * 1) . Although thera is not strong supporting evldanca of 
the adaquacy of tha definition from thasa datat the results ara consistent 
with suah an assu^tion In the casa of condition a— tha Bendar/observation 
combination* 

The failure of tha observations alone to differentiate between the two 
groups can be reasonably considered a weakness of these variables rather 
than a problem of the test-based definition. The observations did not have 
significant beta weights in the alternative linear model discussed earliar. 

Another possible e^lanatlon may be the preaanca of an obsar^er effect* 
Sinca a second observation of each youth was not availabla In these data, it Is 
not possible to coiqjute an observer reliability index. In the final section of 
this report, a suggested design will ba presented that should provide better 
answers to these questions. 
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In mumm^t it li suf Judgmsat that the results of this anmlysis mire 
eonslatent with the definition as opgrationalizedp although the data from this 
study should he atomm validated with other saB^les and, preferahlyj augmentad 
with additional obaervatiofla to further wrify the adequaey of the definition* 

? * Are_ there, alternative phenottena that plausibly gan be aaeountlng 
for the trait that the definition is presuaably detecting ? 

Soiae spaaial problem areas need to be taken into acaount In order to 
deal with rival ascplanatlons for classifying a child as learning disabled# 
More specifically, although a youth was assumed to b© classified as learning 
disabled due to soto deficiency in the learning process that is not obvious, 
there remained a possibility that the youth eadiibitad those sy^toms because □£ 
low mstivatidn, lack of learning oppdrtunlty, or emotional disturbance. 

The available data did not provide a way to differentiate between lack of 
opportunity and low motivation* Indeed, low motivation may be a consequence of 
lack of opportunity* However^ neither condition Is synonomous with learning 
disability^ and it was not necessary to disentangle them for the purpoaa of 
considering the validity of the decision rule In classifying the youth as LD of 
not. All that was necessary was to daterMna whether either or both conditions 
were plausible alternative explanations for substantial numbers of classifica- 
tions* 

In order to test the hypotheses that children were classified as LD 
because of low motivation or lack of learning opportunity » two analyses were 
designed* The analyses were to reveal the percentage of children classified as 
LD who also had the data patterns expected to be associated with low motivation 
or lack of learning opportunity* 
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Thm £±TBt analysis foeustd both on lack of learning opportunity and on 
general low motivation* If children had a laek of leaifning oppoftunity it was 
considersd that they would perfoco poorly both in reading and in a^ithmetia 
(iows flat profile). A lowj flat profile may alio be indicative of low 
motivation* FurtherMrej the WISC-R loore ihould be fairly high to assure the 
child's ability to perform if given the opportunity or having the motivation to 
learn in the school situation* A low leore in the Bender was taken to indioate 
that there was no perceptual problem evident s while the absence of observed 
difficulties in the motor ^sual, hearing, or language area suggested that 
there was no supporting evidence far an LD elasslf Ication. Thus, the decision 
rule was set as followji 

1) T 47 or less m Reading and Hathi 

2) Bender of 2 or less| 

3) WISC«R full scale T ■ 40 or morel 

4) Score of 3 (not observed) on difficulty in following oral 
directions, gross motor difficulty, fine motor difficulty, 
difficulty iM oral expressions, vision problera and hearing 
problems* 

The T-score for achievement was set at 47 because that is the scale value 

below which our educationally and statistically significant discrepancy in 

4 

aehievement could not occur* It Is also below the expected mldpalnt of 
performance for the age and grade of the youth* The Bender score also reflects 
the cutting point used in the decision rule. The WISC-R score was set at the 
point deterrtned by adding the average width of the error bands for reading 
and arithmetic to the highest WISC-R score that would have resulted In a 
classification of mental retardation. This analysis was applied to the total 
sample* The decision rule classified 409 youth as LD in the total sample. Of 
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thasa 409 yeuthj only 35 had data pattarns that fit the criteria for the 
af facts of low moClvation and/or lack of opportunity which could hava resulted 
in classification as LD. 

Tha sacosd analysis was concerned primarily with selectlva low motlvmtien. 
Poor parforoanee in only one subject My also ba Indicative of low motivation. 
To assure significant dlscrapancy between the two subjects * a IS-point dif- 
ference was required, with one of the subjects being very low In achievement. 
There were two reasons for these requirements. The 15-polnt difference was 
required because it was consistent with the astablished band for edueationsl 
and statistical significance. The score in one achleveTOnt area was required 
to ba significantly lower than a minimm WISC-»R scoce to assure the requisite 
ability to perform* 

These criteria are soaewhat conservative In identifying the possible 
effects of low motivation because they admit only those youth whose best 
achievement is at or below the Mdpolnti It !§* therefore, possible that the 
occurrence of this data pattern might be more frequent If higher achievement 
were included. The problem of such an analysis is that it fails to different 
tiate between selective low motivation and genuine LD discrepancies. Fending a 
redefinition of selective motivation and the design and execution of the proper 
analysis, wa present herein the results of the conservative analysis. 

Of the 409 cages who were classlflad ag LD in the total sample, only 
4 met the conservative criteria of selective low motivation. This finding 
provideg further support for the assus^tlon that selective low motivation was 
not a plausible explanation for classification as LD by the decision rule used 
In this study. 
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Emotional disturbance was the third alternative that could be expected to 
interfere with learning- It could operate through inability to concentrate, 
through inability to relate to the ceacheri or through behavior directed away 
from the learning taak, either by active avoidance or by preoccupation outside 
the task* As indicated previously^ prior to testing, the reeotdi of suspected 
cases were clinically evaluated by a certified diagnostician and excluded from 
the sample if emotional disturbance appeared to be primary or if severity was 
sufficient to prevent adequate testing* We were unable to obtain additional 
evidence of this particular phenomenon among the LD eases with the data at 
hand* Therefore, our rejection of this hypothesis raist rest upon the adequacy 
of the clinical jud^ent that was mdm by the certified dlagnoitic iupervisor 
at each site* 

6' How does the resulting LP prevalence estimate change in relation 
to changes in the operational definition ? 

Identification of the learning diiabled depends, to a degree, on the 
cut*off points of the ability and achievement measures* In order to study the 
differences in prevalence, several analyses were designed with ability and 
achiavement icores set at dlfftrant cut-^ff points. 

The total san^le used for the analyses consisted of 12* to 15-year-olds, 
including youths who were only interviewed (n ■ 1319)* The data are presentiid 
in Table I. The first prevalence analysis revealed the percentage classified 
LD according to the original decision rules, with ability level of 28 (T 
score). The LD prevalence is 19.1 percent in the public-school sample 
(n ■ 958) and 38.2 percent in the Juvenile-delinquent sa^le (n ■ 361). Thus* 
significantly more LDs (at 0.001 level of significance) are found in the 
juvenile-delinquent than In the public-school lample. 
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The seGond prevalence analysis was designed for examining the difference 
in the percentage of LD youch when the LD category excludes children with an 
ability level of 37 or less. This cut--off point was ehosen arbitrarily because 
an IQ of 80 (T-'SCore 37) is reasonably above the mentally retarded range as 
previously defined and is within the comonly accepted borderline IQ range 
of 70-84 (Heieri 1976). The reminder of the decision rule was applied as 
previously * 

Table I 

W Prevalence Rates Reflecting 
Variations of the Deeison Rules 

Analysis I Analysis 2 toalvsis 3 toalvsis 4 

Public School 19.1 17.5 22.2 20,6 

Juvenile Delinquent 38.2 27*7 39.0 28*5 

1« Original decision niles 

2- Inclusion of cases with ability T-score less than or equal to 37 

3. Elimination of achievement level restriction 

4« Combination of ^les 2 and 3 

In the second prevalence analysis, reiults showed that the percentages of 
LD eases were 17»5 in the public-school sai^le and 27.7 in the juvenile-delin- 
quent sample. While the dlfferenee in the LD prevalence wae itlll significant 
(at 0.01 level) J it was leas significant than in the previous analysis (19.1 
percent vs. 38 .2 percent) beoause more of the juvenile delinquents than of the 
public-school youth were excluded from the LD category by the new rule (i.e*, 
a higher percentage of the learning-^disabled/juvenlle^delinquent youth than 
learning-disabled/publia^schaol youth had an ability scare of 37 or below). 
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la order to pursue the question of the interaction of ability and leErning 
disability and its effect on juvenile delinquency t we focused on LD youth alone 
in an additional analysis* 

Ability level and learning disability were treated as the independent 
variables, while juvenile delinquency was exandned as the dependant variable. 
(See Table II.) 

Table II 

Effect of Ability on Adjudieation Status Among Learning Disabled 

Ability Ability of 

above 37 37 or below Total 

Public School 168 15 183 

Juvenile Delinquent 100 38 138 

268 53 1321 

Overall significance was evaluated by a chl-gquare test, which produced 
a result of 6.64. A post-hoc cottparison between the learning-dlsabllity/ 
juvenile-deliquent groups of high and low ability levels was done by 
establishing a standard error of difference between proportions, which equaled 
0*178s significant at the 0.01 level. Results indicated that signif leantly more 
cases of LD youth of the low ability level are adjudicated than of the high 
ability level (7 out of 10 and 1 out of 3* respectively). 

While this finding suggests that ability level has a significant effect 
on juvenile delinquency s results of the study, as a whole, suppoift the notion 
that adjudication Is, to a certain extent, a function of learning disability. 
Thus, the findings In^jly that an interaction exists between ability level and 
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learning disability In Its effect on adjudication* It seams i^ortant to 
verify thasa findings through futthar research, and if they are verified, to 
determine tha point at which the affect of learning disability becoMs primary. 

The third pra valence analysis focused on achievamant rather than ability* 
It was based on the notion that soM children may have developed batter coping 
styles in school subjects avan chough symptoms of related disabilities and 
dlscrapaneiaa would classify them as LD. The decision rule, in this casa^ 
ellminatad tha achievement restriction by permitting inclusion In the LD 
categoin^ of those with reading and arlthmatlc T^scores greater than or equal to 
50 whan the remining original cniles were applied* Easults showed that the 
percentage of LP cases was 39,0 in the juvenlle^ellnquant sa^le-^higher by 
less than one percentage point than the original analysis (38*2 percent), and 
22-2 in the publlc-*?chool saffiple^hlgher by 3-1 percentage points than the 
original analysis (19.1 percent)* Thus, results indicated that the increase 
in LD prevalence was greater among the public-school youth than amOTg the 
juvenile-delinquent youth* 

In the final analysis the achievement level restriction was ellMnatedj as 
in the previous analysis ^ and the ffllnlmm ability level was raised to eMluda 
those with am ability score of 37 or less* The same reasoning followed for 
this analysis as for the previous one* The percentage of LD cases In the 
Juvenile-delinquent sa^le was found to be 28.5*--»highar by 0*8 percentage 
points than in the second analysis which used the same ability cut*-of£ (27.7 
percent), and in the public-school sai^le the percentage was 20*7— higher by 
3-2 percentaga points than in the second analysis (17.5 percent)* 
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The findings of che last Ewo analyses support the notion that lome youth 
do dftvalop coping styles in school subjects even though other syn^toms would 
classify them as LD. Moreover, the findings suggest that the youth with 
sy^Eoai of LD but no court records show more evidence of being able to cope in 
school than those whoie cases had been adjudicated. The implication is that if 
copisg styles were developed, adjudication might be avoided. It may be useful 
to explore this notion in further research* 

Summary 

The overall conclusions drawn from these analyses may be susmarlzed in 
brief discussions of three principal points i the validity of the tests for the 
use to which they were applied, the tenability of the definition of learning 
disabilities, and the prevalence of learning disabllitieis as dsfinedi in the 
public-school and adjudicated delinquent sables. 

The data generally supported the selection of the tests included * -he 
measureTOnt package. The factor structures were similar to those present^ or 
the norma groups where those were available and for other san^les In which the 
same tests were uged. Adding to the relevance of this finding was the high 
similarity of the factor structure within the two sai^les that were tested in 
this study. Although there was not a known sasple other than these that 
utilised the same tests in a batteiyi the assuiEption that the tests functioned 
eonslitently as a batte^ was supported by the eKploratory factor analysis, 
which lacluded all of the data collection devices or procedufes except the 
WISC-R observationa. This factor analysis revealed a highly similar factor 
struature for all parts of the batte^ In both the public^school and the 
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adjudicated delinquent sables. It is our conelusion that Che tests considered 
Individumlly and as a batta^ have damsngtrated acceptable validity for the 
purpose of providing data for the application of tha decision rule used in this 
s tudy . 

Tha definition of learning disabilities was consistent in its results 
in both ^ le public--wchool and Juvenile-delinquent sables and was therefore 
moderately supported by the available data. Some cotB^eting hypotheses — 
specifically low motivation and lack of learning opportunlty^-did not appear 
highly plausible as e^lanations of the classifications by the definition. The 
data did not, however, permit conclusive eKcluslon of these hypotheses because 
their effects could not be unambiguously identified within this data set. As 
a conservative conclusion, the data tend to support the definition and do not 
specifically discredit It at any point. Rather, they do not strongly confirm 
it. It is our judgment that the definition is useful and workable in an 
interim sense, pending the development of a definition based upon unambiguous 
indicators of learning disabilities. 

The final prevalence estimate for these sai^les of public-school youth 
and delinquent 12* to 15-year--old boys whose cases have been adjudicated^ 
as reported earlier in this paper, are 19.1 percent and 38.2 percent, 
respectively. These percentages changed somewhat as the wle was changed to 
take into account differing levels of achlevefflgnt and ability. 

There appeared to be a decrease in the prevalence of learning disability 
within the adjudicated sm^le when the ability level required to classify aa 
learning disabled was increased. This decrease in prevalence also appeared in 
the public-school sasple, but to an apparently negligible degree. 
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^en Che restriction on achievement was remQved, msderace increases in 
prevalence appeared in both groups, but were somewhat greater for the publie 
school group. 

When the rule was modified to require a higher ability level than 
specified originally and the restriction on achievement level was reTOved, the 
change in prevalence for the public-school sa^le was probably negligible (1.5 
percentage points)* For the adjudicated aaiDples the change in prevalence was 
approKimately the same as that produced by modification of the ability*level 
requireo^nt alone* 

The effect of level of ability on the classification appeared to be the 
most Isportast one and should be subjected to further examination* 

Suii^^ested Additional Research and Further toalyses 

In addition to the obvious desirability of repeating the present study 
with a new aatr^le of similar constitution to assess the stability of the 
obtained results, several other lines of inquiry are suggested by these 
results • 

The most important suggested line of inquiry, in our opinion, is a study 
devoted to a rigorous definition of the cott^lex phenomena that are labelled 
"learning disabilities." Such a study would probably best proceed from a 
case-study approach* It would require a variety of methods to identify the 
characteristics of the individual that seem to prevent useful learning of 
thm cofflplax academic and social skills that are apparently necessary for 
funetloning without running seriously afoul of codified societal norms* In the 



34 



An Operational Definition 
33 



pure form, this analysis would require that the problem of identification 
be approached by alternative Identifications of the same construct , using 
altemstiva measurements , and chat alternative explanations of the observed 
educational probless ba tasted simultaneously by collecting data that were 
expected co Identify the alternatives. 

The definition based on discrepancies ^ as used In the present study, 
focuses on the outcomes or results of learning disabilities rather than on 
their source* Because specific outcomes may have a variety of alternative 
sources, a discrepancy definition is not likely to be adequately unambi^ous. 
k better definition should include assessment of receptivity of signals from 
the envlronnient , assessment of the processing of these signals, and assessment 
of the adequacy of responses or productions as a result of signal receptivity 
and procesiing* Our review of the literature presented earlier in this paper 
did not reveal satisfactory solutions to these assessment problems. - 

Several useful analyses could also be conducted with the present data. A 
cluster analysis might be particularly useful in identifying clusters of youth 
with similar traits from which the nature of interaction with the courts , if 
any, could be considered. 

Another suggeated analysis involves the recalculation of the prevalence 
egtloatea following the preparation of a different computer program for 
the application of the rule* As designed^ the rule reclaisifled all cases 
reTOVed from the LD classification by step ten^-the ability and achleveMnt 
res trie t ions =as non^learning disabled. These reclassifications were logically 
correct J but resulted In the inclusion in the non-LD portion of the sarnie 
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certain cases that would have been eliminated had adequate t siting data been 
available in the youth's reeopd at the time of revie^ir. On the other hands 
those cases that were reelassifled because of relatively high achievement 
should properly remain as non-LD, both from the standpoint of the definition 
and from the standpoint of the records review process - 

In addition to these considerations, a raevaluation of the operational 
definition in terro of the role of ability is suggested. The nilej as written, 
accepted discrepancies between ability and achievement in which the ability 
score was lower than the achievement score i ^ile a case can be made for 
the use of such a symptom as evidence of learning disability, it Is not a 
reflection of che popular conception of the phenomenon as evidenced, 
for exan^le, in the proposed federal definition (Federal Register, 1976)* 
Therefore, a restricted definition that accepted only those discrepancies which 
followed a high*^bility-low-achieveMnt pattern would be of interest. 

Finally, the apparent Interactions among ability, learning disability, 
and adjudication at the low-^abllity level iuggests that an analysis should 
be designed to determine at what point the observed relationship becomes 
nonsignificant, if it does. 

These suggestions for additional analysis are by no means eKhaustlve, but 
appear to be useful and profld-sing lines of inquiry. 
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f ootnotei 



1 



The project was subsequencly transfetred to the National CaGtef for 
State Couifts* 

2 

T^scores are derived etandsrd scores with a man of SO and a standard 



deviation IQs in the aase of the WISC^R and from pereentilei provided by 
the publishers In the ease of the Woodeoek Reading Mastery Teat and the 
Keymath Diagsoscic Arithmetic Test* 

3 

The exception was a set of four observations speaiflc to the WXSC-Rj 
which were alao strongly reflected in the scores for the WISC-Rt and were, 
therefore J considered redundant* 

4 

A discrepancy could occur between ability and achievetaint for achieve* 
ment scores below this point * but not between achievement scores* 



deviation of 10* 



In this study the scores were converted directly from 





